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claimed invention. This rejection is maintained for reasons of record in the office action 
mailed 8/11/2003 and repeated below. The grounds of rejection are extended to amended 
claim 26 as claim 26 comprises embodiments where the targeting vector of claim 1 has been 
inserted into the target chromosome via random integration. 

Each of the claims features a targeting construct comprising a positive selection marker, 
two regions of homology to a target sequence and a "regulator" that controls expression of the 
positive selection marker. The specification describes the regulator as being . .a sequence or 
sequences (i.e. polynucleotide sequence or protein sequence) that regulates or controls 
expression of the selectable marker..." (page 8, lines 15-18). The specification also teaches that 
the regulator functions to down regulate expression of the selectable marker on the targeting 
construct when the construct is randomly incorporated into the target genome by illegitimate 
recombination events (e.g. pages 5-6, bridging paragraphs). This allows the skilled artisan to 
select for the presence of the positive selection marker and reduce the number of false-positives 
for proper incorporation of the targeting construct into the target sequence due to the reduced 
expression of the marker in those cells where the marker is randomly incorporated. Due to this 
feature, the skilled artisan does not need to utilize negative selection methodologies. The 
rejected claims encompass an enormous genus of targeting constructs comprising a "regulator" 
comprising literally any protein or DNA sequence, or combination thereof, arranged in any 
fashion on the targeting construct. The "regulator" must function, however, to down regulate 
expression of the positive selection marker if the targeting construct does not insert into the 
target sequence. 
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The specification describes a single relevant working example where the two sequences 
with homology to the target sequence flank a selectable marker cassette and where a gene 
encoding a transcriptional repressor (lad) is located on the construct on the other side of one of 
the two targeting sequences from the positive selection marker (e.g. neo'). The gene encoding 
the selectable marker in this case is under the control of a promoter comprising the cognate 
operator sequence (lacO) for the repressor such that, if random incorporation of the entire 
targeting construct into the host genome occurs, expression of the positive selection marker is 
repressed. A double crossover event between the targeting sequences on the construct and the 
target sequence in the genome, however, results in the release of at least part of the "regulator" 
and allows more efficient expression of the selectable marker. No other arrangement of the 
different components of the targeting constructs is described in the instant specification. For 
example, no description is provided for an alternate arrangement of the two regions of homology 
to the target sequence and the positive selection marker. The specification asserts that a 
transcriptional silencer element (e.g. NRF, C0L4, etc.) could also work in cis to accomplish the 
same effect, but no arrangement of such an element has been described in the instant 
specification. Thus, theinstant specification does not provide a basis for one of skill in the art to 
envision a sufficient number of other arrangements of the recited elements to describe the 
broadly claimed targeting vectors embraced by the rejected claims. 

The prior art does not appear to teach a system of utilizing a "regulator" to down regulate 
expression of a positive selection marker in targeting constructs when the constructs are 
randomly inserted into the genome of a host cell. Therefore, the prior art does not offset the 
deficiencies of the instant specification concerning a basis for one to envision a number of 
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alternative arrangements of the recited elements or other types of regulators sufficient to describe 
the broadly claimed genus. 

Given that the term "regulator" apparently encompasses a huge number of possible DNA 
sequences and proteins sequences, or combinations thereof, and given the functional limitations 
of what the "regulator" must accomplish, the skilled artisan would not be able to envision a 
sufficient number of embodiments of the claimed invention to describe the broadly claimed 
genus of targeting vectors. Therefore, the skilled artisan would reasonably have concluded 
applicants were not in possession of the claimed invention at the time of filing. 

Response to Arguments 

Applicant's arguments filed in the response of 2/17/2004 have been fiilly considered but 
they are not persuasive. The response essentially argues: 1) the amendment to the claims more 
clearly defines the organization of the "regulator" in the targeting construct of the claims and 
makes clear the structural/functional properties of the regulator, and 2) pages 12-14 provide 
many examples of regulators and selectable markers. 

A single embodiment where a selectable marker is put under the control of a bacterial 
repressor/operator binding site cannot be considered as providing sufficient structural/functional 
correlation such that the skilled artisan could envision a sufficient number of other embodiments 
to describe the broadly claimed genus of regulator/selectable marker constructions. As indicated 
in making the rejection, the recitation of elements that might be usable together provided by the 
specification does not provide a structural/functional basis for the skilled artisan to envision 
those embodiments that would actually fianction in the manner described in the specification for 
the targeting constructs of the invention. For example, not a single actual embodiment, prophetic 
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or otherwise, is described where a transcriptional silencer is the regulator and present in a 
construct as currently claimed with a particular selectable marker and particular targ^ing 
sequences. In addition, the term "regulator" encompasses other embodiments where the 
"regulator" is not a bacterial repressor or transcriptional silencer (e.g. a transcriptional anti- 
terminator, a ribozyme specific for the selectable marker, etc.). For these reasons, the skilled 
artisan would not have been able to envision a sufficient number of specific "regulator's/targeting 
sequence/selectable marker combinations to describe the broadly claimed genus of constructs 
bearing these elements. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specificatiMi shall concludt; with one or mwe claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-25 and 29-31 are rejected under 35 U.S.C, 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Each of the claims recites a limitation of a "regulator". This rejection is maintained for 
reasons of record in the ofTice action mailed 8/11/2003 and repeated here. The metes and 
bounds of this term are unclear in the context of the claimed invention. The specification 
describes the regulator as being ".. .a sequence or sequences (i.e. polynucleotide sequence or 
protein sequence) that regulates or controls expression of the selectable marker. . ." (page 8, lines 
15-18). The specification also teaches that the regulator functions to down regulate expression 
of the selectable marker on the targeting construct when the construct is randomly incorporated 
into the target genome by illegitimate recombination events (e.g. pages 5-6, bridging 
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paragraphs). It is unclear how a regulator can be comprised within a targeting vector and also be 
a protein. Also, it is unclear whether the term necessarily refers to protein and nucleic acid 
sequences in certain embodiments. For example, in the embodiment exemplified in the instant 
specification (e.g. in Figure 5), the targeting vector comprises an operator sequence (lacO) 
operatively linked to the promoter that drives the selectable marker, as well as a sequence 
encoding the lac repressor (lad). In this case, does the term "regulator" refer to the cis-acting 
lacO sequence, the coding sequence for lad or the repressor protein; or does it necessarily refer 
to a combination of all three? It would be remedial to amend the claim language to make clear 
which elements, protein or DNA sequence or both, must be present in order for a targeting 
construct to satisfy the limitation of comprising a "regulator". 

Response to Arguments/112 Paragraph 
Applicant's arguments filed HVllW^^ have been fully considered but they are not 
persuasive. The response essentially argues: the amendment of the claims makes clear what is 
claimed. 

This assertion is not accurate, For example, it remains unclear how a protein can be 
comprised within the targeting construct as recited. Yet, dependent claims (e.g. claims 12-13) 
still recite the limitation that the regulator comprises at least one repressor sequence (e.g, a 
protein?). Therefore, it remains unclear exactly what is being claimed (i.e. a protein coding 
sequence or a cis-acting structure such as a transcriptional silencer element). 



The rollowing are new rejections. 
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Claim 1 is vague and indefinite in that there is no clear and positive prior antecedent basis 
in the claim for the term "the target gene". 

Claims 12 and 13 recite the limitation "wherein the regulator comprises at least one 
repressor sequence". It is unclear whether the term "repressor sequence" refers to a coding 
sequence for a repressor (e.g. the lac repressor), the amino acid sequence of the rq)ressor itself or 
a repressor binding sequence (e.g. the lac operator). Based upon the positioning of the regulator 
in the targeting construct it appears the term is intended to specify a repressor coding sequence. 
It would be remedial to amend the claim to clearly indicate which of the three possibilities is 
intended. 

Claims 20, 22, 29-30 are vague and indefinite in that there is no clear and positive prior 
antecedent basis for the phrase "the regulator controls expression of a selectable marker" 
(examiner's emphasis added). It would be remedial to amend the claims by substituting the word 
"the" for "a" so that the claims read "the selectable marker". 

Claim Rejections - 35 VSC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign couiitry or in public use or on 
sale in this country, more than one year prior to the date of ajylication for patent in the Itaited Slates. 

Claim 26 is rejected under 35 U.S.C. 102(b) as being anticipated by Capecchi et al (AC; 
U.S. Patent No. 5,627,059; see the entire patent). This rejection is maintained for reasons of 
record in the office action mailed 8/11/2003 and repeated below. 
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Claim 26 is drawn to an isolated host cell comprising a modification or disruption of a 
target gene, wherein the target gene is modified or disrupted by insertion of a targeting vector 
into the host cell. 

Capecchi et al teach the use of positive-negative targeting vectors that comprise targeting 
sequences flanking a positive selection marker and which further comprise a negative selection 
marker outside of the targeting cassette that allows for selection against random insertion events 
(e.g. Abstract; Figure 1). The '059 patent teaches examples where particular genes in a target 
cell have been inactivated by insertion of a targeting constmct (e.g. Example 4-Disruption of the 
hoxl.4 locus in mouse ES cells). 

Response to Arguments/3 S U.S.C 102(b)-Capecchi et al 

Applicant's arguments filed 2/17/2004 have been fully considered but they are not 
persuasive. The response essentially argues: the amendment of the claim to depend on claim 1 
obviates the rejection as Capecchi et al have not taught the vector of claim 1 . This argument is 
not persuasive due to the fact that if applicants' vector works as it is supposed to function, and 
the "regulator" does not fijnction by binding to some element of the selectable marker (e.g. it is a 
"cis-acting" element such as a transcriptional silencer), then the resulting dismpted gene would 
be essentially indistinguishable fi-om that taught by Capecchi et al due to the absence of any 
regulator element in the disrupted gene. 



Claims 1, 18, 20, 29-30 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kuebler et al (J. Mol. Biology, Vol. 281, pages 803-814; see the entire reference). This is a new 
rejection. 
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It is noted that the term "selectable marker cassette'* is not explicitly defined in the instant 
specification and can be interpreted broadly to encompass any selectable trait that is, as recited 
by the claims, flanked by targeting sequences. 

Kuebler et al teach the construction of a vector, pDK H436am, which comprises a gene 
encoding a mutant form of the T4 terminase (i.e. gpl7) under control of the T7 RNA polymerase 
promoter (i.e. a "regulator" of expression of the selectable marker) of pET 9D (e.g. column 2, 
page 807). In this case, the "selectable marker cassette" is the H436am mutation, which 
comprises sequences on either side of it homologous to gene 17 of the wildtype phage. Kuebler 
et al cross the H436am mutation into a 17amK166 phage to generate recombinant phage 
comprising the selectable H436am mutation and lacking the 17amK166 mutation (i.e. 
17amK166 mutants are unable to replicate in the genetic background used for selection). 
Recombinant phage were then selected based upon their ability to grow on the His suppressor 
background but not on the equivalent suppressor minus strain of E. coli (e.g. page 807, second 
full paragraph of column 2). 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gerald G Leffers Jr., PhD whose telephone number is (571) 272- 
0772. The examiner can normally be reached on 9:30am-6:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Remy Yucel can be reached on (571) 272-0781. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Gerald GLeffers Jr., PhD 
Primary Examiner 
Art Unit 1636 
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